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(54) A method and a cellular telecommunication apparatus for displaying the local time 



(57) A method and a cellular telecommunication 
apparatus (1) for displaying the local time. The appara- 
tus (1) is provided with an internal clock, which indicates 
time in at least hours and minutes. The apparatus (1) is 
also provided with display means (30) for displaying 
time (50), and control means (18) for calculating the 
local time based on information about local time data. 
Upon activation of the apparatus (1), it establishes a 
wireless connection to a cellular network, wherein the 
time (50) is displayed on the display means (30). The 
apparatus (1) sends a request (65) to the network, 
which comprises a question about local time data. In 
response to the request, the network sends a response 
back to the apparatus. The response comprises infor- 
mation about local time data. The control means (18) 
calculates the time difference (85) between the internal 
clock and the local time data, and changes the indica- 
tion of hours (90) in the display means (30) based on 
the time difference. 
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Description 

[0001] The present invention relates to a method 
and to a cellular telecommunication apparatus for dis- 
playing the local time, according to the preamble of s 
claims 1 and 6, respectively. 
[0002] Cellular phones are frequently used today, 
and one common feature is the internal watch/dock 
which enables the user to monitor the present time. The 
watch/clock is hereafter referred to as clock. The inter- 10 
nal clock is often very accurate, which makes this fea- 
ture very useful. However, when travelling between 
different time zones, the clock must be changed every 
time the phone is entering another time zone, in order to 
display the correct time in the present time zone. This 15 
means that the user must set a new time in the clock, if 
he/she would like to monitor the actual time. If the user 
is travelling between different time zones, it might 
become very annoying if you forget to set the clock in 
accordance with the actual time difference. Therefore, it 20 
is desirable for a phone, which is able to display the 
time, to be automatically adjusted to the standard time 
where its used. 

[0003] US-A-5,375, 1 04 discloses a mobile terminal 
equipment, which is able to display the local time within 25 
geographical areas having different time zones. The 
equipment uses an I C -card to store time differences 
between a standard time zone and a main area. When 
the user enters a new time zone, the equipment 
receives locational information, which is stored in a 30 
ROM memory. Thereafter, the equipment should be 
able to locate the standard time zone on the IC-card t 
calculate the time difference, and display the result on 
the equipment. However, this means that when using 
the IC-card, it is required to establish some kind of data- 35 
base on the IC-card, and have a routine to handle the 
data when calculating the actual time for each geo- 
graphical area having a different time zone than the 
main area. Also, the time differences are stored on the 
IC-card, which take up valuable space in the memory. 40 
For example, an IC-card in a GSM telephone could be 
equal to the SIM (subscriber identity module) card, 
which is used in this type of telephones, and has a very 
restricted amount of memory. Thus, it is desirable to 
avoid using, or at least save valuable memory space on 45 
such cards. Also, it is desirable to simplify the calcula- 
tion of the local time. 

[0004] WO 90/13983 discloses a portable receiver, 
e.g. a pager, which has a time of day clock. The portable 
receiver receives a signal indicative of the location of 50 
the receiver, which determines the time zone of the 
location and the time zone of the time of day clock. The 
time of day clock is adjusted to correspond to the time 
zone of location. However, as described in US-A- 
5,375, 104, this requires that the pager has a memory 55 
provided with information of different time zones, which 
is a disadvantage when handling the received data. 
[0005] EP-B1 -0,475,298 discloses a further exam- 



ple of adjusting a clock in a cellular phone, by means of 
a memory provided with information of different time 
zones. 

[0006] GB-A-2,284,965 mentions that it is possible 
to receive time data from a base station, which allows 
the telephone to recalibrate its own time in accordance 
with the reference time data of that base station. 
[0007] The main object of the present invention is to 
provide a phone, which is able to display the time, to be 
automatically adjusted to the standard time of its use. 
Another object is to avoid using valuable memory space 
in the phone or a card to be inserted in the phone. Also, 
it is an object to simplify the calculation of the local time. 
[0008] These objects are achieved in accordance 
with the present invention by claims 1 , and 6, respec- 
tively. 

[0009] One particular advantage of the invention is 
that the clock in the phone does not have to be recali- 
brated, since the only change which will occur on the 
display is the indication of hours. The clock in the phone 
is mostly very accurate. This means that, if the clock is 
recalibrated, the time indicated on the display may differ 
from original clock settings. Thus, this is a very good 
feature, when the user is comfortable with the clock set- 
tings, and is only interested to change the hours of the 
indicated time, the user does not have to be worried 
about any changes of the time which is beyond the 
user's knowledge. 

[001 0] Further advantages of the present invention 
will be apparent from the dependent claims. 
[0011] The invention will be described in greater 
detail in the following by way of example only and with 
reference to the attached drawings, in which 

Fig. 1 schematically illustrates a preferred embodi- 
ment of a hand portable phone according to the 
present invention, 

Fig. 2 schematically shows the essential parts of a 
telephone for communicating with a cellular or cord- 
less network, 

Fig. 3 shows an example of a display in a phone 
according to the present invention, and 

Fig. 4 shows a flowchart of calculating the time dif- 
ference when entering a new time zone, in accord- 
ance with the present invention. 

[0012] Fig. 1 shows a preferred ernbodiment of a 
cellular communication apparatus, hereafter also 
referred as a phone, according to the present invention. 
The phone, which is generally designated by 1, com- 
prises a user interface having a keypad 2, a display 3, 
an on/off button 4, a speaker 5, and a microphone 6. 
The phone 1 according to the preferred embodiment is 
adapted for communication via a wireless telecommuni- 
cation network, e.g. a cellular network. However, the 
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phone could also have been designed for a cordless 
network. The keypad 2 has a first group 7 of keys as 
alphanumeric keys, by means of which the user can 
enter a telephone number, write a text message (SMS), 
write a name (associated with the phone number), etc. 
Each of the twelve alphanumeric keys 7 is provided with 
a figure "0-9" or a sign "#" or respectively. In alpha 
mode each key is associated with a number of letters 
and special signs used in text editing. The keypad 2 
additionally comprises two soft keys 8, two call handling 
keys 9, and a navigation key 10. 
[001 3] The two soft keys 8 have a functionality cor- 
responding to what is known from the phones Nokia 
21 10™, Nokia 81 10™ and Nokia 3810™. The functional- 
ity of the soft key depends on the state of the phone and 
the navigation in the menu by using a navigation key. 
The present functionality of the soft keys 8 is shown in 
separate fields in the display 3 just above the keys 8. 
[001 4] The two call handling keys 9 according to the 
preferred embodiment are used for establishing a call or 
a conference call, terminating a call or rejecting an 
incoming call. 

[001 5] The navigation key 1 0 is an up/down key and 
is placed centrally on the front surface of the phone 
between the display 3 and the group of alphanumeric 
keys 7. Hereby the user will be able to control this key by 
simply pressing the up/down key using his/her thumb. 
Since many experienced phone users are used to one- 
hand control, it is a very good solution to place an input 
key, requiring precise motor movements. Thus, the user 
may place the phone in the hand between the finger tips 
and the palm of the hand. Hereby, the thumb is free for 
inputting information. 

[001 6] Fig. 2 schematically shows the most essen- 
tial parts of a preferred embodiment of the phone. 
These parts being essential to understand the inven- 
tion. The preferred embodiment of the phone of the 
invention is adapted for use in connection with a GSM 
network, but, of course, the invention may also be 
applied in connection with other phone networks, such 
as other kinds of cellular networks and various forms of 
cordless phone systems or in duaf band phones 
accessing sets of these systems/networks. The micro- 
phone 6 records the users speech, and the analogue 
signals formed thereby are A/D converted in an A/D 
converter (not shown) before the speech is encoded in 
an audio part 14. The encoded speech signal is trans- 
ferred to controller means 1 8. The controller means 1 8 
comprises a processor, which may support software in 
the phone. The controller means 18 also forms the inter- 
face to the peripheral units of the apparatus, wherein 
the peripheral units can comprise a RAM memory 1 7a 
and a Rash ROM memory 17b, a SIM card 16, the dis- 
play 3 and the keypad 2 (as well as data, power supply, 
etc.). The controller means 18 communicates with a 
transmitter/receiver means 19, e.g. a circuit which is 
adopted to send/receive a request/respond to/from a 
telecommunication network. The audio part 14 speech- 



decodes the signal, which is transferred from the con- 
troller 18 to the earpiece 5 via a D/A converter (not 
shown). 

[001 7] The controller means 1 8 is connected to the 
s user interface. Thus, it is the controller means 18 which 
monitors the activity in the phone and controls the dis- 
play 3 in response thereto. 

[001 8] Therefore, it is the controller means 1 8 which 
detects the occurrence of a state change event and 

w changes the state of the phone and thus the display 
text. A state change event may be caused by the user 
when he activates the keypad including the navigation 
key 10, and these type of events are called entry events 
or user events. However, the network communicating 

15 with the phone may also cause a state change event. 
This type of event and other events beyond the users 
control are called non user events. Non user events 
comprise status change during call set-up, change in 
battery voltage, change in antenna conditions, message 

20 on reception of SMS, etc. 

Display 

[001 9] Fig. 3 shows an example of a display 30 in a 
25 phone, as shown in Fig.1 and 2, which indicates signal 
strength 35 from the wireless telecommunication net- 
work "NOKIA NETWORK" 40, the battery power 45 and 
a clock showing the time 50 in hours and minutes. Nat- 
urally, the time can be displayed in another format, e.g. 
30 hours, minutes and seconds, or displayed only in hours, 
minutes, or seconds. Preferably, the display means in 
the phone is an LCD (Liquid Crystal Display) display. 
The clock, which indicates the time, can be controlled by 
the control means 18 as shown in Fig. 2 

35 

Calculation of time difference 

[0020] Fig. 4 shows a flow chart, in accordance with 
the present invention, describing the calculation of the 
40 time difference in a cellular telecommunication appara- 
tus, when a user is entering a new time zona The cellu- 
lar telecommunication apparatus in this example is of 
the same type as described in Fig.1 and 2, and the 
apparatus is hereafter also referred to as a phone. The 
45 phone is provided with an internal clock, indicating time 
in at least hours and minutes. The indication of the time 
is displayed on display means 30, as shown in Fig. 3. 
Also, it is the control means 18 in Fig.2 which calculates 
the local time based on information about local time 
50 data. 

[0021] When the phone is activated and estab- 
lishes, a wireless connection to a cellular network, e.g. 
when the phone roams to a new network, "START 60, 
the local time data is received from the network. It 
55 should also possible to receive this kind of data when 
the phone is running a location update in a GSM net- 
work, i.e. the phone is already connected to a network. 
The time data is provided in one of a number of base 
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stations, which is provided by each network operator. 
The local time data can be sent in form of an SMS 
(Short Message Service). The format of the local time 
data is an information element having a length of 8 
octets, and may comprise information about the time 
zone, year, month, day, hour, minute and second. This 
format is implemented as a standard in the GSM speci- 
fication (GSM 04.08 version 5.6.2., September 1997, 
chapter 10.5.3.8 on pages 388-389). Since the local 
time data is implemented as a GSM standard, it will not 
be necessary to describe this any further. 
[0022] Thus, when the phone sends a request to 
the present network, "SEND REQUEST' 65, it will wait 
for a respond from the network, "WAIT FOR 
RESPOND" 70, and finally receive local time data. Nat- 
urally, rf the phone does not receive any data, it should 
be possible to set a time out, in order to avoid an end- 
less loop of waiting. When the data is received, it will be 
compared with the time set in the internal clock provided 
in the phone, "TIME DIFFERENCE" 75. If there is no 
time difference, the procedure is finished, "END" 80. 
Else, the control means calculates the time difference 
between the internal clock and the received local time 
data. "CALCULATE TIME DIFFERENCE" 85. 
[0023] The calculation can be done in different 
ways. For example, the control means can simply 
replace the hours on the display by the received time 
data, and/or the received time data is subtracted from 
the internal clock. In case of a subtraction, which results 
in several decimals, the control means can truncate the 
hours in the result of the calculated time difference, and 
adds/subtracts the truncated hours to/from the hours 
indicated in the internal clock. 
[0024] Finally, the control means changes the indi- 
cation of hours on the display, based on the time differ- 
ence. "CHANGE INDICATION OF HOURS" 90. and the 
procedure is completed, "END" 80. 
[0025] The invention is not limited to the above 
described and in the drawings shown examples of an 
embodiment but can be varied within the scope of the 
appended claims. For example, it is also possible to 
change the date in the same manner as described 
above, e.g. by replacing a date shown on the display by 
the received time data. This could be a useful feature if 
the user enters another time zone, where a change of 
date has taken place in that present time zone, and a 
change of date has not taken place in the user's time 
zone at home. 

Claims 

1 . Method for displaying the local time in a cellular tel- 
ecommunication apparatus (1), said apparatus 
being provided with an internal clock, indicating 
time in at least hours and minutes, display means 
(30) for displaying time (50), and control means (18) 
for calculating the local time based on information 
about local time data, and upon activation of said 



apparatus (1), said apparatus (1) has established a 
wireless connection to a cellular network, wherein 
the time (50) is displayed on said display means, 
characterised in that said apparatus (1) sends a 

5 request (65) to said network, said request com- 
prises a question about local time data, the network 
sends a response to said request which is received 
(70) by said apparatus (1), said response com- 
prises information about local time data, and said 

10 control means calculates the time difference (85) 
between the internal clock and the local time data, 
and changes the indication of hours (90) in the dis- 
play means (30) based on said time difference. 

is 2. A method according to claim 1, characterised in 
that said control means (1) truncates the hours in 
the result of the calculated time difference, and 
adds/subtracts the truncated hours to/from the 
hours indicated in the internal clock. 

20 

3. A method according to claim 1 or 2, characterised 
in that said clock further indicates the date on the 
display means, and that the control means replac- 
ing the date shown on the display by the received 

25 time data. 

4. A method according to claim 1. 2 or 3, character- 
ised in that the apparatus is using a short messag- 
ing service (SMS), upon sending/receiving said 

30 request. 

5. A method according to claim 1 , 2, 3 or 4, character- 
ised in that said information about the local time 
data is provided in the cellular network. 

35 

6. A cellular telecommunication apparatus (1), com- 
prising 

- transceiver means (19), to send/receive a 
40 request/respond to/from a telecommunication 

network, 

- an internal clock, to indicate time in at least 
hours and minutes, 

- display means (30), to display time (50), and 
45 - control means (18), to calculate the local time 

based on information about local time data, 

characterised in that said apparatus is arranged to 
send/receive (65, 70) a request/respond to/from 

so said network, comprising a question/information 
about local time data, wherein said control means is 
further arranged to calculate the time difference 
(85), between the internal clock and the local time 
data, and to change the indication of hours (90) in 

55 the display means (30) based on said time differ- 
ence. 
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